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Abstract  
 
   The constant growth of metropolitan cities has led to one of the major critical problem, housing needs. It has been a constant and ever-growing problem around the 
world. Auckland is an example of this situation. According to Satish Ranchhod, Westpac's senior economist, Auckland's population “an increase of... 17% “1in the next 10 
years.  A recent New Zealand Herald editorial acknowledged that Auckland will double its population in the next 30 years at a growth rate of 2.5% annually. In addition to 
this situation, the average cost of a house in Auckland is close to seven-digit figures. Purchasing a house is not an option for many first-time home buyers. Healthy 
communities are the backbone of a city, creating a happier and prosperous community is not possible when one must repay 30 years of housing loans. Social housing could 
be one of the best solutions to solve the housing needs in Auckland.   
  
   Social housing is a well-explored field in architecture and its design is widely researched with endless possibilities. Never-the-less social housing concepts in New Zealand 
need a new approach to design. Social housing in Auckland has lost the homely atmosphere and lacks identity. It is usually a conservative architecture. In addition to these 
issues, Auckland is currently experiencing a lack of space. The mixed-use development could be the solution to these problems. There are many single storey commercial 
spaces around Auckland which do not use the airspace to the fullest. This research thesis would focus on mixed-use development in existing commercial zones, exploring 
ideas to incorporate comfortable and welcoming domestic atmosphere in a thriving business centre.   
 
   At the initial stage of research, the background of Panmure will be analysed to understand the opportunities and restrictions of the site condition. A research framework 
will be built based on the initial site analysis results. In the next stage of research, literature study and precedents of similar issues will be explored to understand design 
principles and solutions. A conceptual framework will be made to guide the design further.  This design aims to provide a speculative housing concept for Auckland housing 
needs. 
 
   The 20th-century planning model of separating work from home has lost its importance. The 21st-century work culture is no longer based on the proximity of residences 
to work spaces and other amenities. Automation and digitalisation have pushed humans away from industries and towards computers. The new concept of co-working 
brings together people from all walks of life to share a physical workspace and all the essential resources that accompany. This has become a trend in the past few years, 
due to its inclusive quality. Typically, they represent the nodes within a community that establishes a network within members. Social network chain is connected to an 
individual’s collective capital. Individuals with strong network ties help to build the resilience of a community. It owes to cultivate a community of intellectuals and achievers. 
Therefore, co-work spaces display a great opportunity for improving social resources and character. Exploring the field of co-work space within the social housing complex 
would an added benefit to this research.  
 
 
  
                                                            
1 "Auckland Housing Market Conditions - Westpac.co.nz”, accessed September 16, 2018, https://www.westpac.co.nz/assets/Business/Economic-Updates/2018/Bulletins-2018/Auckland-Housing-Bulletin-
April-2018.pdf. 
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Introduction: 
Outline of the project
     In this age of housing needs, it is imperative to establish a new objective for the affordable housing movement. There is a need for emphasis on reframing what we call 
“social housing.” Historically, the housing system for the low-income group has been overpriced, neglected, and hazardous. No lessons have been learnt from the mistakes 
of previous generations.  Even today the same template is being followed conservatively. The compromises are usually targeted at the basic functionalities like the 
dimensions of the room, the strength of the doors and windows, the arrangement of toilets, natural lighting, disabled access etc.  This completely fails the built environment 
by the lack of vision for the very spaces that shape our lives – our homes. Another real need is the over inflated housing market, which puts financial stress on first home 
buyers. The dwellers are denied their basic right to space which will promise a good quality of life. The affordability and sustainability of the buildings are neglected.  
 
   Throughout our history, many countries have solved the problems of housing needs through state-sponsored social housing programs. Small countries like Singapore and 
Taiwan have faced the issue of lack of space and growing population density like that of Auckland. 80% of the residents of Singapore own or live in houses developed by 
the Housing and Development Board (HDB) of the Singapore Government. In 1964, home ownership policy was introduced in Singapore, which let the government take 
control of the real-estate. A similar initiative has been taken through the KiwiBuild programme and social housing in Auckland would identify a sustainable framework 
through this research. Auckland, New Zealand’s largest city with a growing population density, it is not sustainable for the city to infinitely expand its suburbs to 
accommodate more people. Instead, focusing on Auckland’s urban planning on using the city’s volume rather than the area to accommodate the growing population would 
be preferable. 
 
   By studying the methods of various architects’ and urban planners’ concepts, an architectural solution can be proposed to address the housing needs in Auckland. To 
develop these concepts, a detailed study of precedents in housing projects in Auckland, and speculation on future living concepts are made. For which, Panmure’s 
commercial zone is taken as the area of study for this research. The key reason for choosing this site as an area of study is its location. This commercial zone is well 
connected to the CBD through railways eastern link and presents huge opportunities for development. The 3 hectares of prime real-estate between Railway Eastern link, 
Jellicoe Road, Mountain Road and Potaka Lane in the zone have a wider scope for future development. More than 80% of site area, approximate 2.3ha of land is unbuilt 
and the remaining 20% i.e. 0.6ha of land is occupied by the single story and double height space warehouse and commercial buildings. This research is a proposal for a 
mixed housing complex which would accommodate state houses, co-work offices, commercial units, and recreational spaces. This building complex is supported by services 
like parking, social interactive spaces, and community spaces. This would utilize the 3 hectares of site area efficiently. The social housing complex will be a design solution 
for housing needs in Auckland. 
 
   Social housing is a broad research topic with a wide scope. One of the key issues to address in any large-scale housing development is to negate the lack of identity and 
individuality. Lack of communal spaces, lack of private open spaces and lack of innovation in housing design are some of the issues contributing to the disinterest of people 
investing in state housing. If a social housing concept which would address all the above issues is proposed, New Zealand citizens might change their perspective on social 
housing. Architect Tadao Ando once said, “to change the dwelling is to change the city and to reform society"2.  A speculative social housing design with intergrated co-
work space concept could be a solution for Auckland’s housing needs.
                                                            
2 Masao Furuyama. Tadao Ando (Taschen, 2006), 23. 
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 Aim of the project 
 
   The research project aims at decreasing the housing needs of Auckland to an extent by introducing the concept of social housing. By adapting the concept of social 
housing, the affordability and sustainability of the housing environments can be altered for better living conditions. The concept of co-work spaces will be introduced in a 
social housing environment to improve social resources and character within the community. This social housing project points to a positive future for the Auckland city by 
addressing the common issues related to social housing through architectural design adaptations. It also strives to work on a solution that would increase the housing 
density, specific to the respective site conditions. The goal of the research is to create a design that emphasises on community-oriented living. The scope for the project is 
to overcome all the housing challenges and bridge the shortage of homes for the mid and low-income groups.    
 
 Research questions 
 
How to design a social housing development with individuality, uniqueness and a strong sense of community?  
 
How can mixed-use development help social housing? 
How can architecture bring changes in the residents’ perspective on state housing?  
 
   The issues related to these research questions are introducing sustainable development concepts, domination of private developers over state housing and acceptance 
of the new social house housing concepts by the residents. The scope of the research is to develop a social housing design which would redefine state housing in Auckland. 
The architectural design would respond to individuality, practicality, affordability, and security in state housing. Upon these scopes, the design would give a strong social 
interactive space and improve the tangible and intangible quality of social housing. 
 
Limitations 
    
      The government wants to provide housing to all its citizens. The KiwiBuild programme aims to provide 100,000 affordable houses over the next ten years. A low-income 
dweller will take time to slowly build his house. A mid income dweller will spend most of his adulthood repaying his housing loan. Students spend an average of two to 
three years staying on rent. Whatever side of the economic line you are, the time line seems to be the essence of the housing. The emergence of various forms of 
organizations and agencies from the government to non-government plays a pivotal role in the economy of housing. One cannot deny the dominant presence of the private 
sector in shaping the new vernacular. Bedroom, Living and Kitchen form of living is not just an idea anymore. It has taken the housing system to the vernacular of our times.  
The limitation of this research would be the economical aspect of the design. The state housing has many drawbacks influenced by the private market. The impulsive 
income-based measures are too insensitive to lower and variable household income groups in social rented accommodation. Affordability for people purchasing with a 
mortgage is different from those who are on low incomes and are often supported by housing benefits. These economical aspects will not be covered in this research. 
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Methodology 
 
The research has identified the main methods to investigate the site, concept, and design. These methods will provide the guideline for research.      
    1. Climate, geography, history, natural features etc. are all major features that are specific to sites. In addition, there are multiple elements to analysing a site, that will 
help us to tap the real potential of the land. These elements include location, rain water runoff, neighbourhood, density, site zoning, social or cultural boundaries, 
infrastructure, services, proximity to amenities, work, and transportation hub, traffic flow pattern, pedestrian movements, open spaces, social interactive spaces, etc. By 
analysing the site’s current conditions, we can understand the scope and limitations of the site.      
    2. A case study of precedents related to social housing, co workspaces, and design elements will help the research to the guild to a solution. Precedents study is a simple 
test to justify if the research solution will work, at a micro level. Investigating precedents will provide the data to analysis the issues and benefits related to the research. 
These precedents study will provide the knowledge in the field of zoning, material selection, local design and pattern, joinery details, social interactive spaces, passive 
surveillance, privacy and security which plays a key role at conceptual and design stages.      
    3. The next topic to be analysed and explored is social housing. Social housing is a broad and well explored typology. A historical analysis of the development of housing 
and social housing in New Zealand will give a deep understanding of issues related to housing. Some of these issues include a lack of identity, privacy, sense of ownership. 
To investigate the issues related to housing, essential elements such as social interactive spaces, density, affordability, mass production could be explored.      
    4. Auckland’s new unitary plan is a step to solve Auckland housing needs through densification. An analysis of the new Auckland Unitary Plan will give the research the 
framework necessary for the development of the design.  This will further help the research to understand issues related to privacy, frontage, permeability, height to 
boundary ratio, outlook, and form.   
   5. Investigation of modern technology will provide the tools to design the research solution. Climatic control, material advancements, structural limitations, prefabrication, 
mass productions, smart housing systems, and automated parking are some of the fields which will be investigated in relation to the design of the research. These analyses 
will provide an affordable and efficient housing solution. 
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Literature review  
A suitable typology for this research. 
One of the biggest question in the research is: what kind of housing typology is 
sustainable for the future of Auckland residents?  
Different social housing demands different typology. Many variables play a huge 
factor in choosing a typology for a social housing project. There are more than 
thirty-six urban forms to chose from. Few of those typologies are terraced 
housing, terraced patio-housing, row houses with corridor, pavilion in the park, 
slopped terraced houses, patio houses, sculpted+ terraced housing, stepped 
slabs, folded slabs, hybrid slabs, hybrid urban block, open urban block, tower + 
patio house, Perforated urban block, sculped urban block, tower+ plinth, and 
tower + folded slab.  
 
Figure 1.  Catalogue of urban forms. Towers + plinth, Hoge Heren, WIEL ARETS, Rotterdam 
 
Many of these typologies can be eliminated based on affordability, site condition, 
and density. Tower + plinth, urban block, and hybrid slab typologies left for this 
research. The interest for a major assortment of lodging types prompted the plan 
                                                            
3 Javier Mozas et al., Why Density?: Debunking the Myth of the Cubic Watermelon = Desmontando 
El Mito De La Sandía Cúbica (Vitoria-Gasteiz: T Architecture Publishers, 2015), 129. 
 
of spatial characteristics and distinctive lodging types as could be considered. To 
compensate the expanding individuality, the housing types were assembled in 
little neighborhoods and tower + plinth typology with be suitable for auckland’s 
social houses. In a tower + plinth typology, “ two towers stand atop a plinth which 
houses access area,…. Public car park and a service floor. The project intensies 
residential use due to the strategic location of the plot”3. (refer figure 1) 
Environmental psychology 
“A good environmental image gives its possessor an important sense of emotional 
security. He can establish harmonious relationships between himself and the 
outside world”4. American urban planner Kevin Lynch explains how the 
environment plays an important role in the citizen's mentality. From his works, it 
is evident that architecture directly relates to the user of that space. The design is 
developed around the user's well-being and not the other way around. A healthier 
enviroment means a healthire community which returns as a better county.  
“An environmental image may be analyzed into three components: identity, 
structure, and meaning. It is useful to abstract these for analysis if it is remembered 
that in reality they always appear together”5. In the book The Image of the City, the 
author concentrates more on how the city’s viewpoints are orientated, the sense 
of identity in urban design and the meaning of the space. These elements help to 
better understand the proposed research question.  
The aesthetic elements are other basic properties to be concentrated on while 
creating a social interactive space in an existing scenario. The alteration made to 
space should not lower the intangible property of the space but shall enhance it.  
In the social housing, lack of identity and feel of security are the two major key 
issue. Peter Zumthor has addressed this problem through his work. Thinking 
architecture has given an overview of how to improve intangible quality of space. 
 
4 Kevin Lynch. The image of the City (Cambridge, Mass.: MIT Press, 1960), 4. 5 ibid., Lynch. The image of the City. (1960), 9. 
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“<Tension between Interior and Exterior>… the almost imperceptible transition 
between the inside and the outside, sense of place,.... when we suddenly become 
aware of being enclosed, of something enveloping us, keeping us together, holding 
us whether we be many or single. An arena for individuals and the public, for the 
private and public spheres”6. His works demonstrate the importance of privacy and 
proximity to spaces. Giving an understanding of how a simple door could stimulate 
emotional feelings in the user. 
Affordability  
 “It is then essential to determine the most cost-effective way of supplying good 
quality housing, from the viewpoint of design, to ensure that properties are durable 
and designed flexibly to ensure long-term occupancy through life-cycle changes and 
are sensitive to user requirements”7. This document gives a new challenge to the 
research in terms of social housing concepts, affordability and financial aspects of 
social housing. This document is based on UK economy which is arguably different 
from the New Zealand economy. The affordability of housing is not due to the 
construction cost but the issue with market rate.    The author clarifies the reason 
for high house cost in Australia. Australia is the closest geographical and global 
background as New Zealand. 
 
Socio- economical issues  
 “when public housing agencies decide the house you will get by counting your 
children, but fix the rent you will pay as a percentage of your income”8.Most of the 
housing in New Zealand has been taken over by the private cooperates. With the 
cost of the housing not in proportion to the building construction cost, it is not 
possible to design affordable houses in New Zealand through the private block. 
State housing is clearly the solo solution to solve the housing needs in New 
Zealand. While thinking about the speculative living concept, the key question for 
architects is what would the future look like? Future living concepts could be as 
                                                            
6 Peter Zumthor. Atmospheres: architectural environments, surrounding objects (Basel: Birkhäuser, 2015), 95. 
7 Paul Reeves. An introduction to social housing (London: Arnold, 1996), 75 . 
8 Hugh Stretton, Economics: A New Introduction (Pluto Press, 1999), 234.  
simple as no cars on road to no roads at all. How could architecture respond to 
changes like these?  
Pedestrian friendly neighbourhood 
One of the additional challenges taken in the research would be to give the streets 
back to the community. “Cohousing neighborhoods are moreover invariably 
vehicles-free, with the use of any cars restricted to parking.. inorder to maximise 
other spaces for pedestrian and leisure use.. in order encourage neighbors to meet 
and mix together”9.  
Security and Planning 
Security is the second most important aspect of social housing. The overall 
research will develop a design which will increase interactive spaces and natural 
surveillance. “this is achieved in various ways such as through the alignment and 
grouping of houses, locating shared facilities that are used daily at the geographical 
centre, and creating overlooked, frequently used vantage points such as kitchen 
windows which face inwards”10. Security in social housing need not necessarily lie 
in the grey zone. With active natural surveillance and careful planning of the 
layout security within the housing could be improved. Community courtyards 
vehicle-free roads make these housing development more secure and interactive. 
Type of service in a social housing 
Community benefits add to social interaction points, space for youthful business 
visionaries to build up their organizations. Another scene outline for a recreation 
centre toward the north of the site will open the new improvement to the current 
domain. This is a critical part of the proposition, guaranteeing that nearby 
inhabitants’ advantage from the interest in the new plan. Working alongside the 
customer group, the urban strategy, and high-quality architectural solutions can 
be successfully achieved.   
 
9 Sarah Bunker, Cohousing in Britain (London, England: Diggers and Dreamers Publications, 2011), 150 
10 Paul Chatterton. Low Impact Living a Field Guide to Ecological, Affordable Community Building. 
Tools for Community Planning (Hoboken: Taylor and Francis, 2014), 165-166. 
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Community-oriented design for 21st century residents 
 
 Interactive spaces and design elements play an important role in promoting the 
community cohesion. It will provide comfortable gathering spaces for the local 
people. A sustainable community is designed with all the users in mind. Different 
facilities like housing, small retail, schools, leisure places will be accessible by 
cycling or walking.  This approach will develop community cohesion. Social 
meetings will also create opportunities and enhance the local area. It will also 
create positive behavioural change for individuals, thus creating long term 
liveable neighbourhoods.  
 The final focus of this research is the sustainability of social housing. As the work-
from-home concept and small-scale enterprises are booming in New Zealand, 
mixed-use development would be the right housing solution. The aim of this 
research is to design a community which would sustain both socially and 
economically with proximity to the city. 
 
Sustainability  
 
Extending sustainability in the project called for passive strategies to be included 
in the construction. The solution needed attention towards urban elements 
without compromising the habitable quality.  
 
The plan displays every one of the characteristics one would expect of best in class 
multi-story lodging: it contains residences of various types and sizes with 
effectively thought out formats, and the pads have their own private galleries or 
patios. 
 
The desire in terms of sustainability, energy efficiency and resource conserving 
construction techniques will not be simply confined to the utilisation of wood, a 
profitable, C02-nonpartisan material that has been disregarded for so long.  
 
The development will additionally have low measures of soil fixing because of the 
utilisation of planted rooftops. Gathered rainwater will be utilised, and the 
naturally ventilated underground carports are planned to have rooftop lights. 
 
A high level of household comfort will be accomplished through the utilisation of 
"breathing" external walls and oiled wooden floors, and in addition, triple-coated 
timber and aluminium encircled windows and wooden decks at podium floor 
level.  
 
The materials utilised will be absolute without HFKW and, aside from the electric 
links, are likewise without PVC. All floor covers, timber materials, and coatings are 
low-emission. The introduction of the structures guarantees daylight (and 
accordingly sun oriented increases) for each room. This reality is reflected by the 
likeness of the front and back exteriors, rather than ordinary uninvolved houses 
that for the most part have north facing closed elevations and extensive openings 
on the southern side. 
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Urban development of Auckland 
 
Urban growth leads to the movement of people from rural to urban lives. This, in turn, will help in the economic development of a country. For this development to be 
sustainable, planners will have to investigate where the city came from, its present condition and where it is heading to in the future. 
 
Auckland has a story too.   
 
1840 – 1859 
 
Auckland was founded in 1840 and was the then capital of the country. The 3000 
acres of land purchased from the local tribes set the boundary of the city. This 
small piece of land accommodating a population of fewer than 3000 people, also 
included Mount Eden, the highest volcanic cone. With urbanisation, land sales 
grew, and it was referred to as the Commercial Bay. Commercial activities 
flourished, transport network grew rapidly. 
  
1860 – 1879 
 
In the early 1860’s Auckland was vulnerable to disputes with the native tribe, 
Ngati Whatua due to land issues. However, this never stopped the development 
of the southern region. The introduction of electric telegraph facilitated the 
growth in addition to the regular horse bus and coach services. This led to a major 
flow of settlers from the British colony, due to which the city outline started 
seeing developments and expansions in the townships.  
 
New townships started emerging. Four settlement from the east to the west 
formed a fence to the southern part. One such largest settlement was Howick. 
Others were located at Onehunga, Panmure, and Otahuhu. Companies were 
assigned to defence these settlements and the retired soldiers were given parcels 
of land in return for their service (refer figure 2). 
 
Auckland lost its title as the Capital to Wellington in 1865. After about five years, 
in 1870, gold was discovered in the Coromandel Peninsula. Additionally, timber 
export was flourishing along the ports of Auckland. The agricultural base 
strengthened too. This led to a growth in the economy and initiated the first rail 
network between Onehunga and Helensville.  
In 1869, Auckland springs were the main source of water for the town. Water was 
piped from the springs to the town to help growth and settlements grew in the 
South towards Mount Eden, Otahuhu, and Panmure.  
 
 
Figure 2.  Auckland’s build up area – 1871, A brief history of Auckland’s urban form 
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1880 – 1899 
 
Nearing the end of the 19th century, the city saw commercial growth in addition 
to the manufacturing industry. Residential developments grew on the outline of 
the town, to serve the new emerging industries. New public transport systems 
integrated the townships. Trams were the most commonly used transport. Rail 
lines encouraged the settlements away from the town at Henderson, New Lynn, 
and Glen Eden.  
 
The current Central Business District was the main built area back in the time 
along with few adjacent suburbs. New residential areas were subdivided, and 
many parts were left vacant until the early 1920s. Steam ferries favoured 
suburban growth in Devonport, Takapuna, Northcote, and Birkenhead, as well as 
the development of a road in the North Shore. In 1884, these suburbs got boosted 
through the establishment of the Sugar Refining Company.  
 
Likewise, several settlements developed along the rail routes of Avondale and 
Panmure. This led to the construction of the Great South Road. Water was 
sourced from local springs until the demand exceeded supply in 1877. Later, the 
demand was met through Lake Pupuke on the North Shore, Western Springs at 
Grey Lynn and the Hunua Range from the south. 
 
1900 – 1929 
 
Auckland was gaining its urban form. Dairy farming had become the new wealth 
source in New Zealand and Auckland was profiting well. The ports of Onehunga 
and Commercial Bay were busy with the meat export. Brick and tiles were majorly 
manufactured around New Lynn and Henderson. Auckland was now the largest 
industrial centre of New Zealand 
 
During this developmental period, the Railways Department issued “workmen’s 
tickets” to motivate workers to move to the outer suburbs. Electric tramway came 
into existence in 1901 and influenced Auckland’s metropolitan expansion in the 
early 1920s. Motorcars and buses were also emerging but were not as popular 
due to the cost and availability.  
 
Water supply became a localised service. Water springs were provided close to 
the areas of demand, in addition to the lakes. With time, the supply exceeded the 
demand and water got polluted from the nearby settlements. This water situation 
affected the urban movement greatly. The middle-class families moved to a more 
spacious neighbourhood in the suburb. The well to do higher income groups 
moved to the eastern suburbs of Epsom and Remuera, and the North Shore.  
 
The mid income group builds new settlements in the South and West. The poor 
remained in the central, water scarce city. This created an unsustainable built 
environment during the 1920s. Homes were predominantly single homes, 
catering to the financial situations of the families. Villas and Spanish styled 
bungalows were on the edge of the design culture.  
 
1930 – 1949 
 
This period saw the Great Depression and a large scale settlement shift between 
the rural and urban society. With the development of the transport network, 
infrastructure, and housing, Auckland saw major suburban expansion. 
 
 It expanded along the Isthmus on the east, to Meadowbank in the east. These 
new suburbs grew fast and were well accessible by car and tram. With the 
evolution of asphalt, road expansion became a sustainable option for suburban 
growth (refer figure 3). Asphalt replaced the traditional materials and proved to 
be more durable. 
. 
However, the Great Depression influenced this new type of suburban growth. 
During the mid-1930s the state housing systems began to evolve as a trend. This 
was due to the lack of loan benefits for new house building. The fact was also that 
the inner-city properties were sinking from their liveable condition, and the 
government had to take steps to improve the situation.  
 
The first State houses were built in 1937. The success of this project led to a more 
focused development of semi-detached houses in Mount Roskill and Waterview 
in 1939, until 1945.  
 
A major development of this time was the electricity generation. The energy 
which was limited to the thermal stations and small plants to run commercial units 
and trams later expanded to being generated along the rivers at hydroelectric 
stations. This generated enough electricity to be consumed throughout Auckland 
city.   
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Figure 3.  Panmure site – 1940, Showing significant infrastructures like railway tracks and road 
networks 
 
1950 – 1979 
 
During the 1950s, there was a major shift in the balance between public and 
private transport. A huge percentage of the people bought cars with the help of 
the financial support provided by the government. This influenced the 
development of motorways systems in Auckland. ‘Master Transportation Plan’ 
was prepared in 1955 influenced by the American model. Construction began in 
the early 1950s and extended for about 5 years. The funds were raised through 
the National Roads Board. Because of this improvement in infrastructure, new 
factories and residential settlements bloomed in Auckland’s suburbs (refer figure 
4). 
 
In addition, with the lenient government policies, people were enjoying detached 
houses on large scale, which lead to rapid suburban expansion, with setting an 
urban limit in 1951.  
 
 
Figure 4.  Panmure site – 1959, Showing new factories and residential development. 
 
Auckland saw an extensive growth to the west, north, and south. Construction of 
Central Junction colloquially known as the ‘Spaghetti Junction’ continued. New 
housing developments appeared because of this motorway. State housing grew 
steadily. So, developing a ‘Regional Planning Scheme’ became inevitable. 
Alternative growth studies were made parallelly. Development was constrained 
to the south. East was left lenient. North and west were out of this developmental 
radar. Efficient transport infrastructure operation was necessary.  Gradually 
opposition grew against poorly designed developments which lacked fresh air, 
parking areas, privacy, and basic amenities.  
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1980 – 1989 
 
This decade majorly saw infill development in all the established areas. Some 
areas continued to accommodate medium and high cost housing units. This led 
to the action of dealing with traffic in the mid-1980s. Demand grew for city 
apartments due to the growth of industries and other business services in the 
central city. But in 1987, the stock market crash reversed the situation. Alternate 
uses were sought for the underutilised office buildings. Further to this, the state 
started to withdraw their intervention on the housing market. Planners foresaw 
the damage in Auckland’s natural resource reservoir (refer figure 5). 
 
 
Figure 5.  Auckland’s build up area – 1987, Showing Railway and Motorway network. 
 
1990 – 1999 
 
Auckland saw a considerable increase in population, due to the National 
Immigration Policy. The economy continued to increase, but along with it 
transport, housing and infrastructure saw growth too.   Auckland contributed 
three quarters to the nation’s growth. The business districts were refreshed. 
Housing developments were done by rezoning the available land in the outskirts.  
 
The built environment changed drastically. The city saw its potential of becoming 
a large urban built form and reinforced limitations. Urban consolidation was 
found to be the solution. Late 20th century urban growth began to see an increase 
in mixed use developments. This influenced rapid development at Panmure (refer 
figure 6). Welfare systems and private blocks replaced the government’s 
intervention in the housing development. 
 
Figure 6.  Panmure site – 1996, Showing rapid development. 
   
2000 – Present  
 
The 21st century saw an urban movement towards Central Business District 
apartments. Auckland airport, Mangere, Albany, and Waitakere saw noteworthy 
development. The government invested majorly on the public transport 
infrastructure. New suburbs were developed alongside existing concentrated 
settlements.  Ever since the city of Auckland was established, it has evolved from 
ordinary residences and small businesses to a thriving metropolis, with a rapidly 
growing population. Auckland attracts people from other cities and countries for 
work, living and education opportunities (refer to figure 7). 
 
 
Figure 7.  Panmure site – 2017. Current development. 
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The concept of co- working environment 
 
The way we work has evolved in the last few centuries. The once predominant 
industrial age, which emphasised production, was superseded by the service-
based enterprise and followed by the information age. This changed work model 
demanded changes in the workforce, and hence changes within the workspace 
became increasingly necessary. 
Information technology paved the way to creative industries, a separate 
profitable segment, in the 1980s. At the beginning of 21st century, IT companies 
began pushing for more creative and innovative office design, to yield to the 
changing markets and competition. ‘Creative workplace’ became a fashionable 
term, pulling young talents into the industry. Indoor games, recreational facilities, 
free cafeterias and any other amenities that an employee would find interesting, 
are incorporated into these creative workspaces. Over the years it has now 
become a conventional template of a lively work environment. The downside is 
that it has affected the division of work and life, convincing the users that the only 
reason they are there is for leisure (refer to figure 8). 
With the emerging trend, the next phenomenon is the concept of co-working. 
Because this is a new phenomenon, it requires an understanding of various levels. 
The co-working community is defined by a series of values that have emerged 
over time: openness, community, accessibility, sustainability, and collaboration.  
A community in Ithaca, New York has four co-working spaces within the single 
quarters. A study was conducted in these four places, with the notion to create 
elements to enhance member satisfaction. Factors like location, accessibility, 
openness, proximity to other amenities, privacy, etc., were concentrated to 
determine the spatial quality. Other worthwhile factors emerged during the one 
on one interviews include the presence of art work, plants, daylight factor and 
views from windows. Though all the four spaces had different design aesthetics 
and occupancy areas, the common feature was that they all were set in a 
neighbourhood with historic buildings in downtown Ithaca. So, the architectural 
elements were seen repeating in these buildings. In addition, the primary spatial 
set-up was also seen repeating itself.   
 
Figure 8. Example of Co- working space layout. Yuanyang Express We+ Co-working Space / MAT 
Office, Chaoyang, China 
 
What draws people towards this new concept is the freedom to work in different 
surroundings, which effects high productivity. It creates opportunities for new 
business, networking, diversity and is flexible. Additional merits like security, fast 
Wi-Fi, community activities, services, cafe were also found to be major factors 
contributing to successful co-working environments
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Geothermal energy 
 
In New Zealand, the natural hot springs that are found are directly piped into the houses to heat them. This is known as the Ground Source Heating. In addition to this 
system is another which uses the heat from the ground. Sunlight is absorbed by the ground throughout the year and maintains an average temperature of 12 degrees 
(refer figure 9). Pipes are boreholes into the ground in series and pumped with water. The water that gets heated up is sent to a device that converts it to a suitable 
temperature for heating the house.  
 
Irrespective of the outside air temperature, the ground retains a constant 
temperature all through the year. Ground source heating pumps utilise this heat 
energy through geothermal loop field. This system works well during both the major 
seasons. During winter, it takes heat from the ground to homes, and vice versa 
during summer.  This is done by refrigeration cycle technology (refer to figure 9). 
 
GSHPs have many uses in the domestic front.  
1. Home heating  
2. Hot water heating 
3. Underfloor heating  
 
This carbon efficient heating and cooling system grew rapidly in the commercial field 
too. However, the system is new in New Zealand in comparison with the rest of the 
world.  
 
Figure 9. Recharge of the soil with thermal energy. 
 
 
There are 3 elements that make a Ground Source Heat Pump (GSHP): 
1. Ground heat exchanger - this collects the heat from the ground 
2. Heat pump - this elevates the heat that is collected to a higher 
temperature, that could be of use in the heating system  
3. Heat distribution system - the heat produced from the heat pump is 
transferred to the entire house through this system 
 
 
Figure 10. The layout of a typical geothermal heating system. 
 
Types of systems 
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1. Direct Expansion (DX) - refrigerant is distributed directly through the 
loops in the ground. The loops, in this case, are in copper, covered with a plastic 
coating. Direct expansion systems are efficient compared to other systems, as 
they remove one process of heat exchange.  
However, these systems are put under shallow soil and are prone to damage 
easily. It also poses a greater risk of ground contamination if the pipes are to 
break.  
 
2. Indirect system - a blend of water and antifreeze is distributed in this 
system. The loops are made from high density polyethylene pipes. Unlike the DX 
system, the pipes in the indirect systems are buried at 1.8m. This ensures 
maximum heat gain from the ground and no damage from frost or trees etc. Most 
importantly, the land above can be used to build. A tennis court in New Zealand 
uses this geothermal system to heat the floor. Worldwide manufacturers 
recommend indirect expansion system too for their longevity, reliability and nil 
effect on the environment.  
 
3. Open loop - uses water to harvest the ground heat and transfer to the 
heat pump. In this system, the loop is drilled vertically into the water body. Water 
is then pumped from the source to the heat pump and back into a second bore to 
restore. This way there is no water that is consumed, the only temperature is 
transmitted. To ensure the temperature of the water entering the heat pump is 
not compromised, the rejection pump (second bore) is placed far from the 
extraction pump. Therefore, the efficiency of this system is at its highest when the 
water source is rich. 
 
Comparing these various systems have led to an understanding and persuaded to 
use the Open Loop Heating System. (refer figure 10). 
  
 
 
Figure 11. The three loops of the heating & cooling cycle 
 
The availability of water aquifer within the site proximity works to the benefit of 
the community. Moreover, Auckland receives plenty of rain throughout the year 
and the rainwater harvesting system designed within the social setup is an added 
advantage in this event.  
 
Collecting rainwater is a logical and eco-friendly approach to a committed living 
environment with sustainable techniques. This harvested water is proposed to be 
reused for drinking, flushing, landscape etc. In addition to these domestic 
purposes, it will also act as a secondary water source to run the heating system, 
making it a truly sustainable experience. 
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Precedent study 
Beaumont Quarter, Auckland, Pacific Studio, 2006 
The Beaumont Quarter was developed on a previously held gasworks 
station on a brownfield site in Auckland. Apart from the western side which was 
facing to a cliff, the rest of the site was very relaxed for development. With a 
mixture of terrace housing and apartments, this high-density expansion caters to 
all diverse groups.  
Located amidst an industrial and commercial area, the little character 
that the site emits are from the existing heritage buildings. The housing 
development holds its own identity, by holding alongside the heritage context as 
part of the larger arrangement. This mixed-use development holds good potential 
due to the assorted apartment sizes and large open spaces for communal 
activities (refer figure 12). 
 
Figure 12. Site and floor plans of Beaumont Quarter, Auckland 
 
The buildings’ orientation on site, the spacing between the buildings, 
large outdoor spaces guarantees maximum solar access to all the apartments. 
However, the close vicinity of the Waitemata Harbor challenges the development 
with possible wind issue. The architect tackled this problem by varying the heights 
of the apartment buildings and including tall trees in the public areas of the 
master plan.  
The Beaumont Quarter development holds 58 different housing unit 
styles with small building footprints, of which a major share is residential terraces. 
These terrace houses can be found in a cluster of 4-8, connected with well-
organized pedestrian access and large landscape spaces. This offers great 
permeability throughout the development. The cliff facing west side holds all the 
apartments with a walkway for public access. This kind of a carefully treated 
arrangement maximizes the views towards the city in addition to bringing in 
natural light. By creating this modern and diverse community with all the 
contemporary variations on the housing front within the urban setup, Beaumont 
Quarter in Auckland successfully drops into a mixed-use category. 
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Ironbank, Auckland, RTA studio, 2009 
Sitting just off the Karangahape road, this was a tough site to develop a 
commercial building. The site obtained very limited solar gain due to its location 
amidst a tight historical neighborhood on the edge of Auckland’s central business 
district. The existing buildings had fallen into a state of despair. The rear of the 
site was primarily the service lane and had remained unplanned forever, thus 
making the streetscape haphazard and difficult. Regardless of the challenges, RTA 
studio designed an award-winning commercial building by taking advantage of 
the contrasts that existed. Fragmentation was the key design idea to deal with the 
mass of the building. This helped the building to achieve maximum gain from the 
limiting situation. 
The building creates its own identity by the choice of material used on the 
façade. Amidst the brick and plastered historic shop-house context, this building 
stands tall with its contrasting glass reinforced concrete (GRC) and Corten steel 
cladding. Despite failing to gain its place in the neighborhood, due to the limited 
mixed-use assets, at the least, Ironbank managed to add value to Karanahape 
road as a place. This has brought together a well serviced bus and train service to 
the area.  
This highly permeable commercial unit is designed both in response and to 
respond to the context. The building has five separate segments, which are 
further fragmented vertically. These units surround an inner plaza, which makes 
it a sustainable communal. This medium sized building has a mixture of retail and 
office spaces, with the latter planned to the North. This will assure extended solar 
access to the office spaces.   
This mixed-use building development also provides a mechanical robotic 
system for the cars. Additionally, many environmentally friendly building facilities 
have been incorporated, ensuring a low energy demand. This 5-star Green 
Certified Building also has 3 other architecture awards in the categories of 
commercial, sustainable and urban design, thus making it a prominent Auckland 
building of the 21st century.  
 
King’s Crescent Estate, UK, 2013 
The King’s Crescent Estate is a sponsorship funded mixed use project with the 
site in London, overlooking the Clissold Park in Stoke Newington. This truly mixed-
use freehold caters to housing, café, retail units and community centre involving 
a widespread renovation in the Borough which is a significant part of the program.  
 
Figure 13. Courtyards around the existing and proposed blocks. Kings Crescent Estate, UK  
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The King’s Crescent Estate was poorly maintained, and the public spaces 
lacked activity. This disconnected the estate from the neighboring township and 
made it an inward-looking settlement. Many attempts to recreate this estate 
failed and was followed by partial demolition. This led to the 2013 master 
planning and execution of the first phase of the project with 765 homes, out of 
which 101 existing homes were uplifted and 273 homes were newly built. The 
main steering group of the project was the residents in the neighborhood. Their 
engagement to identify and understand the issues in the affected areas formed 
the basis for the design brief. After a series of public meetings and discussion with 
the council, it was decided that having a chain of well-defined courtyards around 
the existing and proposed blocks was necessary to achieve healthy public spaces 
(refer figure 13). 
The original estate planning was contributing to the earlier situations of the 
1970s and was becoming very irrelevant to the 21st century London city. The 
ground floor garages spaces, long corridors, numerous entry points, though it 
created a maze-like effect to the overall settlement, were not good enough 
reason to propose a major demolition order. Instead, strategic refurbishment 
ideas were incorporated, keeping in mind the existing condition. Garages became 
homes, steps were taken to address the issue of poor surveillance in public 
spaces, impractically long balconies were divided to create secure areas.  In 
addition, public spaces were majorly improved, thermal performance of the 
homes was enhanced along with huge balconies and winter gardens within the 
existing outside areas.  
 “key to the project development was the vital and intensive engagement with 
residents. this could be achived by creating a series of robust partial courtyard 
blocks that combine existing and proposed buingings, as well as creating a series of 
well defined and overlooked streets and public spaces“11.The new buildings 
designed were kept under the existing theme of Victorian townscape to visually 
connect the old with the new. Different housing typologies like terrace housing, 
                                                            
11 Paul Karakusevic and Abigail Batchelor, Social housing: definitions & design exemplars 
(Newcastle upon Tyne: RIBA Publishing, 2017), 122.  
semi-detached housing was designed in multistoried with maximum views and 
were repeated across plots. This design approach created high density living 
successfully in a public realm, along with better connected, safer surrounding 
areas. This apart, the same scale of spirit was successfully transferred to address 
the opportunities in the urban structure. 
One of the key design approaches to the King’s Crescent Estate was the 
incorporation of a central street running east to west, connecting the streets of 
Islington with Clissold park. This opened the possibility of larger communal space 
and landscape for the kids and family. (refer figure 14). The main success of the 
project is the commitment from the council to maintain the same quality of 
improvements throughout the estate 
 
 
Figure 14. Incorporation of a central street running east to west. Kings Crescent Estate, UK   
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Nightingale Estate, UK, 2015 
 
Nightingale Estate Development is a regeneration project under the land 
disposal and development agreement in Hackey, London. Many of the 
tower blocks from the original Nightingale Estate was demolished in the 
1990s and early 2000s for having fallen into disorder. This project has been 
undergoing regeneration of the neglected land and transforming the old 
housing towers with new and better council homes. The development is 
truly a mixed-use territory that includes commercial spaces, office spaces, 
affordable homes, a community center along with parks, and a large public 
area for improvements.  
 
Figure 15 Nightingale Estate perspective 
 
The run-down towers of the 20th century have been refurbished to 
create low-rise, low density housing blocks with ample car parking. This has 
created a disparity in the streetscape of the urban setup. In contrast, the 
new master plan aims to create a new model for medium-rise, high density 
housing in a friendly suburban street. The main driving factor of the project 
was the residents in the neighborhoods. Their committed participation to 
identify and understand the issues steered the council during the design 
process 
The Nightingale Estate settlement is designed to thrive on social rent, 
shared ownership and partly selling to private bodies to generate funding 
to build new homes.  The social rent homes will be allocated for the families 
previously living on the Nightingale Estate. The rest of these affordable 
homes will be given to the families on the waiting list. The shared ownership 
scheme will facilitate people to buy homes by initially paying a portion and 
pay rent for the remainder to the housing council. This will provide an 
opportunity for people who cannot afford a home outright.  
 
The new master plan thrives to connect the existing neighborhoods 
within the estate. As per the plan, a north south street links the existing, the 
new community and the Hackey Downs park to the south. A combined 
system to the public territory and the residential units are balanced by the 
conception of neighborhood streets, wherein the residential access is 
limited and provides a safe and sociable entry order from the street to 
home.   
 
Handmade bricks and precast concrete are proposed to adorn the new 
streets of the estate, owing to their quality and durability. Precast concrete 
cladding will highlight all the architectural features, entrances, linking 
structures of the buildings and of the public areas. Part of the façade design 
embraces a substantial addition of balconies, large windows, bay windows 
highlighting the living rooms and kitchens express the scale of development 
within the street arrangement.  This design renders a positive contribution 
to the streetscape and supplements the current London urban fabric.  
   
In addition to new homes, the project is aiming to majorly regenerate 
public spaces across the estate. More trees, lighting and playgrounds, retail 
space, office space, community centers and café will be an included, which 
will aim to create socially active spaces and to generate funds to keep 
maintenance viable. 
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The mixed-use community in the City of Cleveland 
 
 Mixed-use housing development is a design concept involving multi-story 
building, walkable streets, commercial retails. Its liveable communities with 
social interactive spaces.  The mixed-use community in the city of Cleveland, 
Ohia is a good example of mixed-use social housing development. The different 
zones are connected with a series of roads and green spaces. These green spaces 
act as social interactive spaces.  A variety of housing typology is incorporated in 
this community to accommodate a different class of people. 
 
 
Figure 16. Planning proposal for a mixed-use community in the city of Cleveland, Ohio 
 
 
 
 
 
Killiney Road, Singapore 
 
The mixed-use development at Killiney Road, Singapore by Imipli 
Architects is a good model of mixed-use development for Auckland housing 
needs. Some of the key features involved in this project help the research 
the understand basic requirements of mixed-use development. Most of the 
commercial spaces lack natural lighting with narrow corridors making them 
undesirable. In this project, the L-shaped plan gives maximum efficient 
space. The central core provides ample natural lighting to the residence. 
Placing the core on one edge of the plan makes the plan even more 
effective. The semi-covered courtyard would be a good adaption to the 
courtyard concept for Auckland’s climatic condition. Retails on the lower 
section and dwelling units on the top will make an ideal model of mixed-use 
development. A much wider community courtyard would act as a space of 
interaction within the closed complex.  
 
 
Figure 17. Section of Mixed-use Development, Killiney Road, Singapore 
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Wohnprojekt Wien, Austria 2013 
 
A housing project in Austria has emerged as a sustainable urban life in recent years. A mixed use project with commercial and housing, planned on a seven storied 
building offers a truly flexible environment. The principle importance of the task is simply the desire of a composed network with the basic expect to live respectively 
in a city in a manageable, cooperative and receptive way. The community portrays themselves as "sociocratically sorted out", implying that choices are not founded 
on a vote framework but rather on the whole gathering straightforwardly talking about issues until the point that a consistent decision is come to.  
 
Figure 18. Communal space program Wohnprojekt Wien, Austria 
 
This mentality is reflected by that of the draftsmen's proposition to keep up a level of effortlessness in the structure to take into consideration client determination. 
Unit sizes run from 35 square meter studios to 150 square meters shared lofts. Liberal group of people and business space is overseen by inhabitants, permitting 
offices, for example, a bicycle repair workshop and mutual kitchens to make an enthusiastic and densely occupied ground floor. Electric vehicles are utilised for 
occupants to share trips, while a week by week showcase is sorted out on the forecourt and vegetable greenhouses shape some portion of the common property. 
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The outline technique was started from the beginning as a participatory 
procedure for the arranging of the public spaces and individual loft units. 
This proceeded with the auto sharing, a mutual garden for the area, and 
finishes with the normal responsibility for building, bringing about dynamic 
investment amid all phases of the task's advancement. 
 
 
One of the essential points of the task was to accomplish a state of 
individualisation inside the building enveloper. For instance, the void which 
keeps running close by the principle staircase encourages unrestricted 
communication between inhabitants, while the individual condos units can 
go about as spaces for retreat. 
 
A portion of the common spaces is situated on the top floor, including a 
sauna, library and visitor rooms, and a shared kitchen, workshops and 
occasion rooms, including a den for youngsters and grown-ups in the lower 
floors. The community additionally adds to a store which enables two 
lodging units to be utilised to suit individuals especially needing social 
consideration in the nearby network. The ground floor business space is 
involved by a small market which locally sources and also facilitates weekly 
exhibitions and shows. 
 
The idea of sustainability inside the built environment is one which is 
regularly abused as a term for an engineer's attempt to sell something or 
simply a binding necessity put on every single new advancement. Be that as 
it may, in this model of co-lodging the term connotes alternate importance, 
particularly as a decision to live in a controlled and co-operative way. 
 
Figure 19. Common space in floor layout. Wohnprojekt Wien, Austria 
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Design developemnt  
 
Design Brief.  
 
Overview  
 
 Co-work space integrated with mixed housing concept is an effect way to deal 
with housing needs of Auckland. The 3-hectare site at Panmure is taken as the 
test site for this research. The mixed social housing complex will accommodate 
state dwelling units, co-work spaces, commercial retails, restaurants, community 
building, and open spaces. The aim of the project is to provide a mixed housing 
model to the working community of Auckland through smart planning, affordable 
and efficient design. The site location is a huge advantage as it well connected to 
Auckland CBD and Auckland Industrial zone through Panmure train station and 
Stop B Panmure Interchange. The site is well placed between essential amenities 
like schools, colleges, shopping centres, restaurants, public transports, work, and 
parks. The design would result in a denser planning proposal with reduced 
building footprint, maximum green spaces, and landscaped podiums. Providing 
Shared streets, kids safe podium green space, automated car parks, passive 
surveillance design techniques would increase the comfort of the residents.  
 
Zoning  
 
The new development will show the effective and economical use of land. Intense 
buffer spaces are provided to separate the roads from the residences. A green 
belt is proved on the north face of the site to reduce the noise level from the 
railway line. The typical zoning strategy to zone the typology in a horizontal 
placement. Automated parking, retails and food vendors are provided at ground 
and first level. Landscaped podium, community and co-work spaces occupy the 
second level. Social housing and courtyards on the top floors. The key concept of 
zoning is to provide car-free walkways, kid safe open spaces and passive 
surveillances. Pedestrian circulation is provided throughout the site which 
includes jogging tracks, sky bridges, and open spaces. The building layout is 
related to the site orientation and site context 
 
 
Sustainable design methods  
 
The design should be simple, mass producible, affordable and able to adapt any 
site condition. The dwelling needs to be well ventilated with natural lighting. Each 
dwelling is oriented to have a minimum of two directional openings. Facilities such 
as community gardening, community bio compose, rain water collection and 
storage should be incorporated into the design. Maximizing green space are 
through podium landscape will be a potential scope for sustainable development. 
Provision for the solar water heater, solar power units must be provided.  
 There is a small floor prone area within the site and necessary precautions must 
be taken in the design regarding this issue. Landscape techniques must be 
incorporated to efficiently prevent soil erosion due to rainwater overflow.  
 
 
Figure 20. Panmure site contour. Auckland Council Geomaps. 
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Topography  
 
 The site is relatively flat contoured with a slope less than 4⁰~3⁰ slope. (refer figure 
20). The design must relate to the site existing conditions to avoid excess cut and 
fill, this will help to reduce the impact to the environment. It is important to also 
consider the rainwater run pattern with the site. 
 
Form and massing  
 
The building form represents basic geometry and clean lines. The form of the 
building would be over powering the neighbourhood with the assumption that 
future Panmure neighbourhood would have a more high raised building. Regular 
openings and courtyards provide ample natural lighting and ventilation. These 
opening could be a place of social interaction. The form should be inviting at the 
same time closed for illegal activities. A series of sky decks and lobbies would 
connect different mass to make the one single harmonious building. The overall 
massing should bring a sense of belonging among the residences. 
  
Densification 
  
The three-hectare commercial space has no residential units. The site has a Mobil 
petrol pump, AA service station, warehouse, Precast concrete works, car service 
centre and a hardware shop. The design challenge is to provide some of these 
commercial spaces within the housing complex along with state housing and co- 
work spaces. The target is to achieve medium density housing of 60-80 dwelling 
per hectare. Along with 20- 30 co-work spaces per hectare. The multi-story 
automated car parking with will accommodate 100-120 cars per hectare.  
 
Landscaping  
 
Landscaping plays an important and varied role in this design.  
As retaining- some native species of grasses prevent soil erosions. Landscaping 
would also act as a preventive measure for landslide along the northern boundary. 
As buffer- some the native species of scrubs and bushes act as a natural noise 
buffer. These plants could help to reduce the noise from the railway trains. As 
social interactive spaces- lawns and park at podium level, courtyards and 
streetscape will act as a good social interactive space for the residents and 
commuters using the semi-private and public spaces. Environmentally friendly 
solution- by increasing the landscaped area more than the existing condition, the 
design can reduce the building footprint. Views due to the elevated nature of the 
building the residents enjoy an uninterrupted view of Mount Wellington and the 
basin. The building design and orientation will help to achieve maximum views for 
the residents. Sky bridges and a sky lobby are provided to enjoy these views from 
a higher position. 
 
Building typology  
 
1. Residential – studio units, 1 Bedroom units, 2 Bedroom units, and 3 
Bedroom units 
2. Commercial- co-workspaces and retails 
3. Entertainment- food hawkers and café  
4. Community – community hall, gyms, swimming pool, jogging track, 
courtyards, community garden, community laundry and landscaped 
interactive spaces.  
 
Structure 
 
The design demands a simple medium to high raised reinforced cement concrete 
structure. Pile foundation is recommended to this project as the building is multi-
storied and experiences immense load both horizontally and vertical. The parking 
space is a combination of clear V column and grid frame columns. The floor slabs 
are Post-tensioned (PT). Reinforced cement concrete frames with timber walls 
and partitions are the other structural elements in this design. Proof load of 
400kN, class D expansion joints are provided in the loading bay area and at 
elevated service roads where as 125kN class B expansion joints are provided 
throughout the building.  
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Site analysis  
 
   The test site is a series of commercial properties located next to the Panmure 
train station. The site is the Crown leasehold tenure property. The 2.6-hectare site 
falls under Business Town Centre Zone and Business Mixed Use Zone of the new 
Auckland Unitary Plan. The site was chosen based on many criteria such as 
location, connectivity, neighbourhood, and surrounding amenities.  
 
Location  
The site is located at Panmure, an eastern suburban of Auckland city, New 
Zealand. The site is surrounded by natural landscape features like Mount 
Wellington on the west, Panmure Basin to the south and backwaters to the east. 
The main suburban is Stonefields to the west, Point English to the north, 
Pakuranga to the east and Mount Wellington to the south. 
 
 
Topography 
The site has a slight slope towards the north western boundary and a steeper 
slope along the western boundary (refer figure 20). There is a small flood prone 
area (refer figure 22) in the middle of the site which not a critical concern, but 
precautions are implemented in the design.  
 
Vegetation 
There is not much natural vegetation within the site except for a couple of trees 
next to the pedestrian path. The site requires heavy plantation along the north-
west boundary to reduce the noise level from the railway train. In addition to this, 
a buffer zone is provided to buffer the noise pollution from the railway's line.  
Connectivity  
The site is well connected through both railway and roadway network. The eastern 
line connects the site to Auckland CBD and industrial zone on the other direction. 
There are series of bus network running though the Panmure interchange, 
connecting the site to all part of Auckland. 
 
  
Figure 22. Panmure site flood prone analysis. Auckland Council Geomaps. 
Amenities  
The site is well located between a mixed zone of residence, institutional, 
commercials, industries, and recreational zones. 500m radius from the site covers 
all essential amenities like supermarket, restaurants, Panmure bus stop, Panmure 
train station, Panmure district school, Panmure library, Mount wellington (refer 
figure 23). The site is accessable to many educational institutions like Auckland 
university, St Patrick's School, Stonefields School, Ruapotaka Primary School, 
Tamaki Primary School, Panmure Bridge School, and Stanhope Road School with 
in 1.5km radius. Other amenities found within the 1.5 km radius are Auckland net 
balls, Panmure Yacht, and Boating Club, Stonefields development, hardwear store, 
Panmure shopping centre and many natural reserve and parks(refer figure 24). 
The the 3km radium mark few are the major town centers and suburbans like 
Point English, Glen Innes, Stonefield, Kamaki, St Johns, Remuera, Ellerslie,  Mount 
Wellington, Sylvia Park, Pakuranga, and Sunnyhills.  
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Figure 23. 500m Site surroundings analysis. Auckland Council Geomaps. 
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Figure 24. 1500m Site surroundings analysis. Auckland Council Geomaps. 
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Traffic 
Traffic plays a huge role in determining the location of site entry and exit point. A traffic jam is usually seen around the roundabout during the peak hours. The roads 
surround the site experiences low traffic jam during moring peak hours. Whereas, a major traffic jam is a buildup by a vehicle moving south at Jellicoe Road during evening 
hours especially close to the round abouts. Avoiding site access through Jellicoe road is an essential criterion to consider while zoning (refer figure 25). A decent amount of 
pedestrian traffic is seen along the site boundary roads. Especially in Mountain road and Potaka lane as commuter use these roads to use the eastern railway link and the 
Panmure bus interchange. A shared road system is required on these roads. Bicycle movement is relatively very less compared to cars and pedestrians.  
 
Figure 25. Traffic analysis. Google map data 2018. 
 
Built vs landscape vs impermeable area 
The build-up site area is less than 15% of the overall site area. A total 
of 3800sq.m of the net site area is the build-up area. It is alarming 
that the total impermeable area is more that 90% of the net site area 
2.3hectar of 2.6hectar site is the impermeable area. The landscaped 
area within the site accounts for just 8% i.e. 2100sq.m. (refer figure 
26) 
 
Land use (Auckland Council Unitary plan) 
The site falls under the Auckland Council Unitary plan. Business Town Centre Zone 
and Business Mixed Use Zone are the 2 zones present within the site. A good mix 
of zones surrounds the site which is essential for any urban development.  Few of 
the zones surrounding the site are residential, Business, industrial, recreational, 
open space and conservation zone. (refer figure 27) 
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Figure 26. Built vs landscape vs  Impermeable area analysis. 
Auckland Council Geomaps. 
Figure 27. Landuse analysis. Auckland Council Geomaps. 
Geothermal energy 
In New Zealand, the natural hot springs that are found are directly piped into 
the houses to heat them. This is known as the Ground Source Heating. In 
addition to this system, is another which uses the heat from the ground. 
Sunlight is absorbed by the ground throughout the year and maintains an 
average temperature of 12 degrees. Pipes are boreholes into the ground in 
series and pumped with water. The water that gets heated up is sent to a 
device that converts it to a suitable temperature.  
 
Climate 
Auckland is a very green country due to its location to the south of Tropic of 
Capricorn. It experiences a subtropical climate, making it possible for almost 
any plant to survive. Summers are usually warm and humid and blessed with 
bright sunshine to most of its regions. Winters are mild. The wide boundless 
ocean around plays a major role in Auckland’s temperature. Overall it 
experiences a mild and pleasant climate all throughout the year, with very few 
temperature extremes. The mean annual temperature is usually between 14º 
C and 16º C. 
The predominant wind direction for Auckland is from the southwest, during 
winter and spring. During summer the wind from northeast increases due to 
the change in the high pressure belt. The windiest season is during spring, 
with summer and autumn having recorded very light wind days by far.  
The sea breeze is another major element contributing to the climate. It can 
be experienced in Auckland frequently between November and March, the 
sunniest months with weak wind flow. ‘Elementary’ breeze that originates 
from the harbour region in the early morning, increases by mixing with the 
‘mature’ breeze from the main water bodies around the region. 
Convergence of these two results in rainfall sometimes. (refer figure 28) 
 
 
Auckland receives abundant rains throughout the year, making it prone to 
severe events like floods and wind damage occasionally. However, it 
collects fewer frost instances compared to other parts of the country. Frosts 
only occur when unstable conditions are seen followed by major 
temperature dips. Air frosts are recorded when the air temperature falls 
below 0º C and anything below -1º C creates ground frosts.  
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Figure 28. Climatic analysis. Google map data 2018. 
 
 
 
Demography 
 
The usual resident population of Maungakiekie- Tamaki region according to 
2013 census by statistics New Zealand is 70,000 residents.  The population 
density of this region is 1,922 people per square kilometre. The total number 
of permanent dwelling is 25,300 dwelling units. The average density of 
dwelling this this region is 695 dwellings per square kilometre (refer figure 27).  
Only 47.1% of households own their houses with or without a mortgage. More 
than 50% of households rent their home.  This number is relatively high 
compared to other major sub-urbans like Mount Albert to Mount Eden stands 
at 43%, Papakura at 38% and Devonport- Takapuna at 29%. Average rent in 
Auckland is over a third more than Wellington and Canterbury.  
 
Figure 29. Density analysis. Housing in Auckland: Trends in housing from the Census of 
Population and Dwellings 1991 to 2013. 
 
According to Jensen equivalised household income, 12% of the population in 
Maungakiekie - Tamaki region fall under low income. This number is relatively 
high compared to Mount Albert-Mount Eden, Devonport- Takapuna at 8% and 
6%. The medium income households account for 43% of the population. 12% 
of the population is accounted for high income group. The average household 
size in this region is 2.9 people per dwelling.  
The Percentage of an ethnic group in the Auckland region is 60% Europeans, 
15% Maoris, 18% Pacific People, 23% of Asians and the rest account for Middle 
Eastern people, Latin Americans, and Africans
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 Site Planning and Massing 
 
Figure 30. Site Dimensions.  
 
Program zoning  
Accessibility, convenience, Social interactions, community sense, and 
necessity are the few criteria on with the horizontal zone is made. Initially, 
the site is divided into 3 blocks, “A”, “B” and “C”. (refer figure 30) 
 
Block A: The block “A “or south block is separated from block “B” and “C” by 
the mountain road.  
The south block is connected to the other blocks through walkways and 
pedestrian crossings. But in the future, pedestrian bridges and sky corridors 
will connect all three blocks with its surroundings.   
To avoid further traffic conjunction on Jellicoe road, site access is provided on 
Mountain road and Potaka lane for a south block. One pedestrian site access is 
provided from Jellicoe road. (refer figure 31) 
 
 
Figure 31. Block  “A” horizontal zoning  
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   The primary programs introduced in this block are 1. shared work space / Co- 
work space and 2. residential dwelling units. These programs are supported by 
3. public parking, 4. resident parking, 5 community gardens at podium level, 6. 
Barbeque space at the roof level, 7. rain water storage facility and 8. geo 
thermal heat exchange facility at basement level, 9. A community laundry space 
is provided at a middle level deck region. A recreational facility like 10. 
Basketball court and X games skating track are provided at the podium level 
(refer figure 32). The recreational facility is accessible from both residents from 
the dwelling and Shared work space people can enjoy these facilities.  The Block 
A has a semi private or limited relationship with the public. The Public car 
parking within the complex is the only public accessible space within the site.  
 
 
Figure 32. Block  “A” vertical zoning  
  
Block B: The Block “B” or central block is more of a social interactive set up. To the 
north of the mountain road, this block focuses on commuters and the local 
community relationship. The south-west portion of the site is a dedicated 
community centre with amenities such as swimming pool, spa, gym, party halls, 
community centre, and a food court. Use of different landscape features like a grey 
water treated pond with water features and open green space (refer figure 32). 
These features invite the commuters to interact with the local community. A multi-
story car park is proposed to accommodate the commuters and the resident’s car 
parking needs. Two apartments are proposed to accommodate 50-60 dwelling units. 
One apartment unit sits on the podium of the multi-storey car park and the other on 
the road level. These apartment units have a mixed-use program with retail and 
small enterprise at zero level and dwelling units at the floor above. (refer figure 33). 
A large parcel of land on the north is kept as open space for the residents to enjoy 
the sun in the landscaped area. This feature would promote social interaction. 
 
 
Figure 33. Block  “B” & “C” horizontal zoning  
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Figure 34. Block  “B” vertical zoning  
 
Block C: The Block “C” or North block is a series of Semi-detached terraced 
houses with single bedroom units on the top. There units are completely 
private space with minimal public disturbances. A 3-storey building covered car 
park. The single bedroom units on the top floor are accessed by a series of 
staircases and sky bridges. These units are oriented north-south to invites 
maximum sunlight from the east and the west. The design encourages natural 
cross ventilation and maximum sunlight. The rooms inside the dwelling units 
are temperature-controlled thought a network of vents from the Geothermal 
exchange system. A large central courtyard gives this development a unique 
space for social interaction. These spaces could accommodate social events.   
 
The concept of mini living atmosphere 
 
 The mixed-use development is a balanced mix of public space, residential units, 
shared work space and recreational facilities. The public spaces include 
restaurants, community halls, retails, weekend market, recreational facilities, and 
social interactive spaces. The residential units have a variety of dwelling options 
like apartments, communal living setup, and row houses. The recreational 
facilities in the play zone are facilities accessible only by the residence of the 
development. The facilities include a community garden, organic composes 
facility, private swimming pools, spa, gym, jogging tracks, community laundry, 
recreational sports facilities, and BBQ decks. Overall, each design element will 
complement each other to provide a better user experience.  
 
Figure 35. Mini living concept  
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Massing  
Different massing and forms were exprimented with this design brief and zoning. The plint + tower model seems to be appropoprate for this brief.   
 
Figure 36. Experimenting with massing.  
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Figure 39. A realistic vision of Panmure in 20 years or less 
Site context with reference to the 
futuristic neighbourhood 
  
This speculative development aims to fit into the site 
context of the future Panmure. At present, the 
Panmure site context shows many single-story 
houses and few double height warehouses. But this 
scenario would change soon, as Auckland's housing 
needs require more medium and high-density 
housing. These speculative images show a futuristic 
version of the Panmure central township area when 
the site is developed (refer figure 39). With densely 
developed commercial space in the township, the 
scale of this proposal is designed to anticipate the 
relationship of mixed-use co-working floor space in 
its integrated form with low-cost social housing.  
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Conclusion 
 
Based on the research topic, it is clear that Auckland needed a solution towards solving the housing crisis. 
Auckland has potential sites that have been used inappropriately; single homes and industrial buildings 
hindered the potential development of the land. The project helped to create a housing model that will be 
practical, affordable, sustainable and also creates a sense of community within the families. The thesis also 
investigated the factors that have let down the current housing situation and has strived to find a solution 
through design.  
 
It is evident that a feeling of community will be extended only through the sharing of the external public area. 
This medium density development model has satisfied this need through various design features for public 
interaction, leaving a possibility for a socially active community in the future. 
 
One of the main issues of living in a closely populated community is the lack of privacy. This research project 
has aimed at shielding the resident’s privacy through the apartment planning scheme. Care has been given in 
the placement of buildings and services around the site; the main site access is planned away from the round-
about to reduce congestion, the north west of the site is heavily planted to reduce the noise from the railway 
line. To achieve a higher living quality, most of the homes in the development are north facing, to maximize 
the solar gain. In addition, all the usable family areas are planned to the east, south or north. Pedestrians 
access the railway station from the south west, where all the common public facilities are placed, encouraging 
them to use it with ease. These small planning strategies make the living suited and cheerful.  
 
The design aims for a sustainable community, accompanying the environmental and social objectives. Having 
medium density housing blocks creates a less environmental disturbance, healthy ecological balance and 
encourages good physical activity. The good ratio to built space and green open space facilitates storm water 
absorption. The additionally harvested rain water is consumed for toilet flushing and landscaping. Small 
lifestyle changes like this decrease environmental impacts and help to maintain the sanity of the entire 
community.    
 
Throughout the research, it is evident that there is a necessity for quality buildings that are both visually 
appealing and performs well, contributing to the strength of the community. This project, Panmure state 
housing will enhance the suburban living in Auckland, altering the negative impacts of the current housing 
scenario. It attempts to justify medium density housing with mixed-use commercial spaces as a suitable 
working model to overcome the housing crisis, in addition to stimulating the economy, and thereby providing 
a convenient life that brings about a sense of community.   
 
 
 
 
 
 
 
Figure 40. Site plan 
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